Introduction
Neonatal sepsis is a socio-economic threat to every nation as it is the major cause of neonatal deaths globally. Current neonatal mortality rate (NMR) in India is 32.30/1000 live births. [1] Hence, early diagnosis and management of neonatal sepsis are essential to reduce the neonatal mortality. [2] According to National Neonatal Forum (NNF) of India, Probable (Clinical) Sepsis is based on existence of risk factors or positive sepsis screen or radiology findings of pneumonia, whereas culture positive sepsis denotes isolation of pathogen from blood in a baby having clinical picture suggestive of septicaemia. [3] Early diagnosis of neonatal sepsis is difficult as manifestations are ill-defined. [4] On the other hand, multidrug resistant (MDR) strains are emerging. [5] In this perspective, the purpose of the study is to evaluate the results of different diagnostic tests in the presence of risk factors and/or clinical picture. Blood culture, sepsis screen, biochemical markers, cerebrospinal fluid (CSF) study, radiology were included in this study.
Materials and Methods
This prospective study was carried out from October 2010 to June 2012 at a teaching institution cum tertiary care centre hospital in Pune, Maharashtra. Ethical clearance was obtained for the research project. Two fifty eight clinically suspected neonates admitted in neonatal intensive care unit (NICU) were studied. Clinical history, symptoms and signs were recorded. For blood culture, about 1-2 ml of blood was collected aseptically prior to administration of empirical antibiotics from each baby and inoculated into a McCartney bottle containing 10 ml of brain heart infusion broth and incubated aerobically at 37
• c for 24 hr. Subcultures were done on Blood agar and MacConkey's agar and incubated overnight at 37
• c.The growth was identified by colony characteristics, Gram's stain and standard biochemical tests. [6] Eighty samples were processed in BacT/ALERT-3D system (BioMerieux) and 11 samples were identified by VITEK-2 (BioMerieux). Antibiotic susceptibility testing including detection of methicillin resistance Staphylococcus aureus (MRSA), D test (inducible clindamycin resistance) and screening tests for extended spectrum beta lactamase (ESBL), metallo-beta lactamase (MBL) among Gram negative bacilli were carried out as per CLSI guidelines. [7] A panel of sepsis screen tests were performed from the blood samples of all the neonates. Radiological tests and CSF study were done wherever indicated. MRSA surveillance was also carried out to prevent carrier state. Nasal swab of every staff of NICU and nasal, umbilical, perineal swabs of all neonates admitted in NICU were inoculated into mannitol salt semi-solid (MSA) agar with 0.6 µg cloxacillin and incubated at 37
• C for 24 hrs. Epi Info Software system was used to calculate statistics.
Results
During this study period, 258 suspected neonates were admitted to the NICU. Most of the babies had more than one clinical finding. Maximum culture positive babies had hypothermia (96.47%), cyanosis (70.58%) and tachypnoea (64.70%). (Table 1 ) Low birth weight (LBW) and prematurity were the prevalent risk factors. Birth asphyxia 152(58.91%) followed by MSL 85(32.94%) were common after LBW and preterm among all risk factors. Other risk factors are depicted in Table 2 . Table 4 . Ten of 258 neonates died of sepsis, mortality rate being 3.87 %. All dead neonates were culture positive. 
Discussion
Neonates are uniquely susceptible to infection due to immature immune system. So early diagnosis and treatment are crucial. [8] The blood culture positivity rate (65.9%) was quite higher in this prospective study as some samples were processed in BacT/ALERT-3D system. It also reduced the turnaround time. Blood culture is still the "Gold standard" for the diagnosis of septicaemia in neonates, but culture negativity cannot exclude the sepsis as a whole. [9] There are many reasons behind blood culture negativity. The most important reason is that bacteraemia is often transitory or intermittent. So, timing of blood sampling is important. Two or three sets of blood can improve the chance of isolation. This is often due to the volume of blood inoculated into the blood culture bottle being insufficient or inadequate processing of the specimen. Blood sample should be collected before the institution of empirical therapy or at the "trough" just before the next dose is due. [10] The ratio of culture positive neonatal septicaemia cases were higher among males (52.35%) than the females (47.64%). The male preponderance in neonatal septicaemia may be due to the X-linked immuneregulatory gene factor which making the host more susceptible to infection.
[11 ] We observed that the respiratory distress (74.70%) was commonest symptom. In this study, 92.94% babies were with leucocytosis. No cases were found to be leucopenic. Absolute neutrophil count (ANC) was highly specific but very low sensitive test in our study. CRP and I/TN ratio showed high sensitivity but low specificity. When two or more sepsis screen tests were combined together, both sensitivity and specificity increased. Staphylococcus aureus was the predominant isolate may be from carriers as we got some carriers from NICU on MRSA surveillance. The results of the present study were comparable with the study conducted by De A Set al [5] , Sankar MJ et al [8] , Roy I et al [12] and Shah AJ et al [13] . Neonatal sepsis is a serious national health concern. MDR and fungal sepsis together worsen the situation. It can be managed by following proper antibiotic policy and standard treatment protocol. In addition, the preventive strategies including good antenatal care, hand washing, clean birth environment, clean cord care, exclusive breast feeding, well equipped and sterile nursery and neonatal intensive care unit (NICU), surveillance are promising to reduce the incidence of neonatal septicaemia.
